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(54) FUEL CELL SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
system of good efficiency. 

SOLUTION: The fuel cell system comprises a fuel cell 
stack (1) where the anode gas containing hydrogen and 
the cathode gas containing oxygen are supplied to 
respective electrodes for power generation, an ejector 
(6) which is interposed on the way of a path to supply the 
anode gas to an anode, and a circulation path (5b) which 
guides a part of the anode waste gas discharged from the 
anode into the ejector (6). By providing a circulation 
pump (11) to the circulation path, the anode waste gas is 
stably circulated across the entire operation area of the 
fuel cell stack. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the fuel cell system characterized by to equip said circulating flow way with a 
circulating pump in the fuel cell system equipped with the circulating flow way which introduces 
into said ejector the anode exhaust discharged from the ejector infixed in the middle of and said 
anode. [ the fuel cell stack which generates electricity by supplying the anode gas containing 
hydrogen, and the cathode gas containing oxygen to an anode and a cathode, respectively, and 
the passage which supplies anode gas to said anode ] 

[Claim 2] the passage where said circulating flow way introduces anode exhaust into said ejector 
directly, and the bypass passage which introduces anode exhaust into said ejector through a 
circulating pump — since — the fuel cell system according to claim 1 characterized by becoming. 

[Claim 3] The fuel cell system according to claim 1 or 2 characterized by forming the flowmeter 
which detects the amount of emission in said circulating flow way, and switching the operational 
status of said circulating pump based on this detected amount of emission. 

[Claim 4] The fuel cell system according to claim 1 or 2 characterized by constituting so that the 
flowmeter which detects the flow rate of the anode exhaust discharged from an anode may be 
installed and the operational status of said circulating pump may be switched based on the 
detection value of this flowmeter. 

[Claim 5] The fuel cell system according to claim 3 or 4 characterized by constituting so that said 
circulating pump may be worked when said amount of emission does not reach a predetermined 
value, and a circulating pump may be suspended at the time beyond a predetermined value. 
[Claim 6] Said circulating pump is the fuel cell system of any one publication of five from claim 1 
characterized by changing the discharge quantity of this circulating pump gradually when it is the 
pump which makes discharge quantity of anode exhaust adjustable and the operational status of 
said circulating pump is switched. 

[Claim 7] The fuel cell system of any one publication of six from claim 1 characterized by 
constituting so that the anode gas from an anode gas supply system may be supplied to a fuel cell 
stack, after working said circulating pump at the time of the circulation initiation kicked on said 
circulating flow way and forming circulation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of a fuel cell system, especially the 

fuel cell system which generates electricity by supplying hydrogen to a fuel cell. 

[0002] 

[Description of the Prior Art] It is the system which the conventional fuel cell system supplies 
hydrogen to the anode of a fuel cell, supplies air to a cathode, is made to produce 
electrochemical reaction, and obtains electrical energy, and the exhausted hydrogen and exhaust 
which were not consumed after electrochemical reaction from each pole Eire discharged as exhaust 
gas. However, this exhaust gas, especially exhausted hydrogen are inflammable gas, and it is 
common by reusing as a fuel to make it raise the effectiveness as a fuel cell system. 
[0003] The thing given [ as a means ] in the Patent Publication Heisei No. 511497 [ ten to ] 
official report which circulates this exhaust gas is indicating the configuration which also 
circulates a cheap deer using the ejector of a maintenance free by power needlessness. 
[0004] Moreover, in order to prevent the back flow of an ejector, the fuel cell system which 
installed the pressure control valve which controls the pressure of the suction section of an 
ejector is indicated by JP,10~223244,A. 

[0005] Moreover, the fuel cell system which controls the flow with a control valve in circulation 

of exhaust gas is indicated by JP,9-213353,A. 

[0006] 

[Problem(s) to be Solved by the Invention] However, in such a fuel cell system, since the ejector 
was used, when there were few flow rates of a drive fluid, the suction effect became unstable, and 
there was a problem that circulation of exhaust gas was not materialized. On the other hand, 
when the ejector should be corresponded to the amount of lesser circulations, when there were 
many circulating loads, it could not respond, but in order for a load to change every moment and 
to form recycling of exhaust gas in each load profile initiation from the maximum output to the 
output at the time of idle operation like the fuel cell system for automobiles, while having some 
kinds of ejectors with which the optimal circulating loads differ, the change-over valve for 
supplying exhaust gas to the optimal ejector from two or more ejectors needed to be prepared. 
[0007] Moreover, in order to circulate exhaust gas from the time of a fuel cell system startup, it 
is necessary to supply a lot of drive fluids, i.e., exhausted hydrogen, to an ejector, and a lot of 
hydrogen will be supplied to an anode pole. On the other hand, it will be necessary to also supply 
the air supplied to a cathode pole by the pressure almost equivalent to hydrogen, and to operate 
the compressor which supplies air by high rotation. 

[0008] Therefore, since the compressor driven by the motor needed to be operated before a 
generation of electrical energy of a fuel cell, when using as an object for automobiles, it needed to 
have the large-sized secondary dc-battery. 

[0009] On the other hand, although a pump is needed in order to circulate exhaust gas, in order 
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to circulate a lot of exhaust gas, a large-sized pump is needed, and constraint of the dimension of 

a pump arises to carry in the automobile by which the loading tooth space was restricted. 

Furthermore, there is also a problem of the rise of the cost by enlargement. 

[0010] Then, the purpose of this invention is offering the fuel cell system which solves the 

above-mentioned trouble. 

[0011] 

[Means for Solving the Problem] Said circulating flow way is equipped with a circulating pump in 
the fuel cell system equipped with the circulating flow way which introduces into said ejector the 
anode exhaust discharged from the ejector infixed in the middle of and said anode. [ the fuel cell 
stack which generates electricity by the 1st invention supplying the anode gas containing 
hydrogen, and the cathode gas containing oxygen to an anode and a cathode, respectively, and 
the passage which supplies anode gas to said anode ] 

[0012] the passage where, as for said circulating flow way, the 2nd invention introduces anode 
exhaust into said ejector directly in the 1st invention, and the bypass passage which introduces 
anode exhaust into said ejector through a circulating pump — since — it becomes. 
[0013] In invention of the 1st or 2, the 3rd invention forms the flowmeter which detects the 
amount of emission in said circulating flow way, and switches the operational status of said 
circulating pump based on this detected amount of emission. 

[0014] In invention of the 1st or 2, the 4th invention installs the flowmeter which detects the flow 
rate of the anode exhaust discharged from an anode, and it constitutes it so that the operational 
status of said circulating pump may be switched based on the detection value of this flowmeter. 
[0015] In invention of the 3rd or 4, the 5th invention works said circulating pump, when said 
amount of emission does not reach a predetermined value, and it is constituted so that a 
circulating pump may be suspended at the time beyond a predetermined value. 
[0016] In any one invention of the 1st to 5, said circulating pump is a pump which makes 
discharge quantity of anode exhaust adjustable, and the 6th invention changes the discharge 
quantity of this circulating pump gradually, when switching the operational status of said 
circulating pump. 

[0017] In any one invention of the 1st to 6, the 7th invention works said circulating pump at the 
time of the circulation initiation kicked on said circulating flow way, and after forming circulation, 
it is constituted so that the anode gas from an anode gas supply system may be supplied to a fuel 
cell stack. 
[0018] 

[Effect of the Invention] The 1st invention is equipped with the circulating flow way which 
introduces into said ejector the anode exhaust discharged from the ejector infixed in the middle 
of and an anode, and since it constituted, when the anode exhaust equipped with a circulating 
pump which cannot expect the ejector effectiveness is a small flow rate, it becomes possible to 
work a circulating pump and to make a fuel cell stack circulate through anode exhaust stably of 
said circulating flow way. [ the passage which supplies anode gas to an anode ] 
[0019] the passage where, as for a circulating flow way, the 2nd invention introduces anode 
exhaust into an ejector directly, and the bypass passage which introduces anode exhaust into an 
ejector through a circulating pump — since — since it constituted, when the anode exhaust 
which cannot expect the ejector effectiveness is a small flow rate, it becomes possible to work a 
circulating pump and to make a fuel cell stack circulate through anode exhaust stably. 
[0020] Since the 3rd invention was constituted so that the flowmeter which detects the amount of 
emission might be formed in a circulating flow way and the operational status of said circulating 
pump might be switched based on this detected amount of emission, it can control a change with 
a sufficient precision, can follow the output request of a fuel cell stack with a sufficient response, 
and can improve the effectiveness of a fuel cell system. 

[0021] Since the 4th invention was constituted so that the flowmeter which detects the flow rate 
of the anode exhaust discharged from an anode might be installed and the operational status of 
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said circulating pump might be switched based on the detection value of this flowmeter, it can 
control a change with a sufficient precision, can follow the output request of a fuel cell stack with 
a sufficient response, and can improve the effectiveness of a fuel cell system. 
[0022] Since the 5th invention was constituted so that a circulating pump might be worked and a 
circulating pump might be suspended at the time beyond a predetermined value when the amount 
of emission did not reach a predetermined value An ejector and a circulating pump are properly 
used with the flow rate of anode exhaust. When the anode exhaust which cannot expect the 
ejector effectiveness is a small flow rate, work a circulating pump and a fuel cell stack is made to 
circulate through anode exhaust stably. On the other hand, when a lot of anode exhaust is 
discharged, a circulating pump is suspended, and it was made to circulate through anode exhaust 
to a fuel cell stack only according to the ejector effectiveness of anode exhaust. Thereby, it 
crosses throughout the operation region of a fuel cell stack, and it becomes possible to circulate 
anode exhaust stably. Since anode exhaust is circulated only according to the ejector 
effectiveness when there are still more circulating loads and the small pump only corresponding 
to a small flow rate for a circulating pump can be used, improvement in effectiveness can be 
aimed at to the miniaturization of a fuel cell system, low-pricing, and a pan. 

[0023] A circulating pump is a pump which makes discharge quantity of anode exhaust adjustable, 
and since it was made for the 6th invention to change the discharge quantity of a circulating 
pump gradually when switching the operational status of a circulating pump, it can become 
possible [ performing smoothly the change of the ejector and circulating pump accompanying 
change of the flow rate of anode exhaust ], can prevent the condition that circulation of the 
anode gas by the abrupt change of the circulating load of anode gas stops, and can improve the 
dependability of a fuel cell system. 

[0024] Since the anode gas from an anode gas supply system is introduced into an ejector after 
circulation is materialized by installation of anode exhaust, since it constitutes so that the anode 
gas from an anode gas supply system may be supplied to a fuel cell stack after working a 
circulating pump at the time of the circulation initiation kicked on a circulating flow way and 
forming circulation, the 7th invention can prevent a back flow with an ejector. 
[0025] Since starting of a fuel cell system can furthermore be started with the little anode 
exhaust from a circulating pump, the cathode capacity needed at the time of starting is also little, 
ends, and can control the power consumption of a compressor. 
[0026] 

[Embodiment of the Invention] Hereafter, the fuel cell structure of a system of this invention is 
explained based on an accompanying drawing. 

[0027] Drawing 1 is drawing explaining the configuration of the 1st operation gestalt of this 
invention. The fuel cell stack 1 generates electricity by supplying air to a cathode pole as 
cathode gas while having the anode pole and the cathode pole and supplying hydrogen to an 
anode pole as anode gas. 

[0028] The anode gas supplied to an anode pole makes the high-pressure hydrogen tank 2 the 
source of supply, and after the anode gas discharged from the high-pressure hydrogen tank 2 is 
decompressed with a reducing valve 3, it passes a latching valve 7 and a pressure regulating 
valve 8, and is supplied to the circulation ejector 6 as a drive fluid of place constant pressure. 
The anode gas discharged from the circulation ejector 6 is supplied to the anode pole of a fuel 
cell 1. 

[0029] On the other hand, the cathode gas pressurized by the compressor 9 passes along a 
latching valve 9, and is supplied to the cathode pole of the fuel cell stack 1. 
[0030] By the anode gas and cathode gas which were supplied to each pole, within the fuel cell 
stack 1, electrochemical reaction arises and is generated. 

[0031] After generating electricity by the fuel cell stack 1, anode exhaust and cathode exhaust 
are discharged from each pole, and cathode exhaust is emitted to atmospheric air through a 
pressure regulating valve 10. On the other hand, while the anode exhaust discharged from an 
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anode pole is emitted to atmospheric air from passage 5a, the part is led to the circulation 
ejector 6 as circulation exhaust gas through passage 5b which branched from passage 5a. 
[0032] The circulation ejector 6 attracts anode exhaust from passage 5b by supply of anode gas 
as a drive fluid. The suction capacity of the anode exhaust of the circulation ejector 6 increases 
according to the increment in the flow rate of the anode gas as a drive fluid, it is mixed with 
anode gas and the attracted anode exhaust is supplied to the fuel cell stack 1. 
[0033] Bypass passage 5c is formed in said passage 5b, and the circulating pump 11 by motorised 
is installed in this bypass passage 5c. This motor is controlled by the controller which is not 
illustrated. The amount of anode emission changes according to the anode gas flow rate supplied 
to the fuel cell stack 1, the amount of anode emission also decreases at the time of idle operation 
with few anode gas flow rates etc., and the ejector effectiveness of the circulation ejector 6 
becomes low. Then, a controller detects the flow rate of the anode exhaust which flows passage 
5b with a flowmeter 13, stops a circulating pump 11 based on this detection result at the time 
more than the flow rate which can operate the circulation ejector 6, and when it is the small flow 
rate which cannot expect the ejector effectiveness, it controls the motor of a circulating pump 11 
to operate a circulating pump 11. 

[0034] It is drawing 2 which showed the condition that the circulating pump 11 stopped, and 
when the anode gas flow rate which can expect the ejector effectiveness of the circulation ejector 
6 is more than a predetermined flow rate, anode exhaust is introduced into suction opening 6a of 
the circulation ejector 6 only through passage 5b, and recycling of the anode exhaust is carried 
out to the fuel cell stack 1 by only the ejector effectiveness of the circulation ejector 6. 
[0035] On the other hand, when the ejector effectiveness of under a predetermined flow rate has 
the small amount of anode emission shown in drawing 3 , a circulating pump 11 is worked, anode 
exhaust is fed to the circulation ejector 6, and the fuel cell stack 1 is made to circulate through 
anode exhaust stably with a circulating pump 11. 

[0036] Thus, the circulation ejector 6 and a circulating pump 11 are properly used with the flow 
rate of the anode exhaust which changes in proportion to anode gas. At the time of the small flow 
rate which cannot expect the ejector effectiveness, work a circulating pump 11, and the fuel cell 
stack 2 is made to circulate through anode exhaust stably. By suspending a circulating pump 1 1 
on the other hand, when a lot of anode exhaust is discharged, and having made it circulate 
through anode exhaust to the fuel cell stack 1 only with the circulation ejector 6 It crosses 
throughout the operation region of the fuel cell stack 1, and it becomes possible to circulate 
anode exhaust stably. Since anode exhaust is circulated only according to the ejector 
effectiveness when there are still more circulating loads and the small pump only corresponding 
to a small flow rate can be used as a circulating pump 11, improvement in effectiveness can be 
aimed at to the miniaturization of a fuel cell system, low-pricing, and a pan. Moreover, since the 
change of a circulating pump 1 1 and the circulation ejector 6 was controlled by the controller 
based on the flow rate which flows passage 5b, a change can be controlled with a sufficient 
precision, the output request of the fuel cell stack 1 can be followed with a sufficient response, 
and the effectiveness of a fuel cell system can be improved. 

[0037] As the 2nd operation gestalt, the case where the. circulating pump of a rotational-speed 
change type is used for a circulating pump 11 is explained below. 

[0038] Although a circulating pump 11 may be a pump of a fixed rotational-speed type, by using 
the pump of a rotational-speed adjustable type, rotational speed can be changed by the command 
of a controller, that is, anode exhaust discharge quantity can be changed, and an anode exhaust 
circulating load can be changed. 

[0039] As a circulating pump 11, by having this rotational-speed adjustable type pump, when the 
amount of anode emission consists more than of the specified quantity the following, the 
equipment made to circulate through anode exhaust switches from the circulation ejector 6 to a 
circulating pump 11, the rotational speed of that circulating pump rises gradually, and the 
circulating load of anode exhaust comes to be controlled by discharge quantity from a circulating 
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pump 11. 

[0040] On the other hand, when the flow rate of anode exhaust is under a predetermined flow 
rate and it changes from from more than a predetermined flow rate, it shifts so that the rotational 
speed of a circulating pump 11 falls gradually, and the discharge quantity decreases, and anode 
exhaust may be attracted and it may instead circulate to the fuel cell stack 1 according to the 
ejector effectiveness of the circulation ejector 6, and, finally a circulating pump 11 stops. 
[0041] Therefore, it can become possible to perform smoothly the change of the circulation 
ejector 6 and circulating pump 11 accompanying change of the flow rate of anode exhaust, the 
condition that circulation of the anode exhaust by the abrupt change of the circulating load of 
anode exhaust stops can be prevented, and the dependability of a fuel cell system can be 
improved. 

[0042] In order to introduce anode gas and the cathode gas of this ** into the fuel cell stack 1, 
the 3rd operation gestalt starts a compressor 4, while it starts a circulating pump 11 first at the 
time of starting of a fuel cell system and introduces anode exhaust into the fuel cell stack 1 . 
When a circulating pump 6 and a compressor 4 start, circulation of anode exhaust and supply of 
cathode gas (air) are started. After circulation of anode exhaust begins, the latching valve 7 
which was intercepting the installation to the fuel cell stack 1 of the hydrogen from the 
high-pressure hydrogen tank 2 is opened, anode gas is gradually introduced in a stack, and the 
amount of installation of cathode gas is also made to increase with the increment in the amount of 
anode gas. The timing chart at this time is shown in drawing 4 . 

[0043] The circulating pump 11 and compressor 4 for supplying anode gas and cathode gas to 
each pole by time amount tl from fuel cell system hibernation start. While a latching valve 7 
opens by time amount t2 and anode gas is introduced into the fuel cell stack 1 from the 
high-pressure hydrogen tank 2 after circulation of anode exhaust begins, corresponding to the 
increment in a flow rate of this anode gas, the flow rate of the cathode gas from a compressor 4 
increases. 

[0044] Since a circulating pump 11 is started and it was made to circulate anode exhaust before 
supply of the anode gas from the high-pressure hydrogen tank 2 at the time of starting of a fuel 
cell system, when the anode gas from an anode gas supply system is supplied to an ejector 6, 
circulation is already materialized and a back flow with an ejector 6 can be prevented. 
[0045] Since starting of a fuel cell system can furthermore be started with the little anode 
exhaust from a circulating pump 11, the cathode capacity by which this and this ** are needed at 
the time of starting is also little, ends, and can control the power consumption of a compressor 4. 

[0046] In addition, in order to detect the amount of anode emission, the flowmeter 13 was formed 
in passage 5b, but since the amount of anode emission is an amount which deducted the anode 
gas consumption in the fuel cell stack 1 from the anode gas amount of supply, according to the 
operational status of the fuel cell stack 1, it can become empty, and it can be boiled, and can also 
be calculated more. 
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CO 0 1 8] 

C^©35!iS] SI 1 <0fg^«, T J— Y\Z.T /— F#X 
^i^Siffi&^&^ncrt-gsnfcx-tf^i:, 7/- 

F*- p. m to s 7 j - Fawx^tatex-tf * * \z.mx 

COO 1 9] S2C^li, Wmffi&iZ, TV-KSMT ao 

j - vma^ *vjNgita<o t # ^v^sas lt 

3Ci:*<nrt6£&3o 

co o 2 o] ®3©Ma^a> «nnaB(c^x«EB«tt 



CO 0 2 1] S§4<9fgB8f3% 7/-K^e.^ai^tX^7 
y-FSWX©j3ita^m-rSSS«tf-«rSHL, C <DSft 

So 

CO 0 2 2] ^5<0^a, ^#X8M#mjefifilc3SL. 

# ic izwmtfy7*ww} ttr/- FEWx^^sgw 

fcflWWil&X** —75. -kM?>T S — F 

^^X^ffi^txSBSfctttf^^^^ffihL, 7"^- 

j&m^x^y^lcfliSi-rs^-McLfco cnic<fct>> 
^mrfiX^y^<OSilK^JS*c«-DT. 7/-FSW 

x^^wtctf^^sctA^pjeit&So zzicmm 

CO 0 2 31 I6^iii, ifS^>'7 , {i7y— K»W 

•5ct^oi^i:%»), 7y-F^xotfnaoms(^ 
{tic&zrs- F^x©a^#±-rs«s«rD5jLh-rs 

CO 0 2 4] !7<D%ili, «^gitK»C{j-5^M^ 

^-r^ckatc^-rsoT'. 7y-Fgwx<D«Ati: 

«fc o T^^^figfi Lfcmcry- F #X{tt*63S*>> P, «7 
y-F^XA^X-t?^^»C«A$n^OT\ x-tf^ £r T?<7) 

co o 2 53 f£^mnmm^x7-L.(0BW}^mm^> 

CO 0 2 6] 

CO 0 2 7 ] 01 «*^B^^ i HSS^S8«D«fi£JSri«BJ 



5 

— Fffifc^ffi^TfetK 77 — Fltlijy- K7fX£ 

[0028] 77- F&tc -s 77- F#xt4iis 

ff*Jg*:x?2#«*Sigi£LT:l3'K i«jEE7j<ji?#>^2 
fr£#EtB2tl7c77-F;tfXt4. SE#3-<?i)§&E2ftT 

fg®>!?it#£: LTiSx-tf^^ 6 tc^J&^trSo «8ix-t£ 
6 Tb^Sfdi^nrcTy- H7?XliTOlffl l ©7/ 

- Kgcw&^nso 10 

[0 0 2 9] —7?, 3:x7b>y^9{C<fcoT*D,EE£ft;rc 
AV-H^X{±JS»f#9*JioT, gm«fti2X*>y* 1 

[0 0 3 0] S@tc«^n7cT7-F*rxi:*v-K 

[0031] mnmmxfy* 1 
5o — 7/- Ffiifrp.SEm^nsTy— F«Mfxt4 20 

[0032] ffim^w*Gt,tm.mm.&.h\,T. ts- 

W)ffi.fc£ LT©7/- F^XCD??it«cDiaAntCjSi:TiS$ 
t)> "R§l^n/c:Ty— F#E#X{47y — F#X£:it#£ 
*XTj|$|Stfift&X#>y * 1 tc«*&?ns 0 
[0 0 3 3] fufBSItSS 5 b W/SX8fcgg 5 c 30 

l^Sfi^ti^o CCD*— ^S^L&i^n;/ 
ha— ^{cJ;oTSiJ@I$tl^o 7y-F#WXiffi««$t 

ww&xify* i tc^i&^nsT'y-F^xsitafcjsi: 

TtftU 7y— F*X8Sa*^«:^Z^ F;loKteB£& 
£«47y-F#MfXiSKM «8Ix-tf**6 

ess b^nsry-F^x<Dgs«^sit«tn 3t<t; 

[0 0 3 4] mmtf>-fl 1 *H*±Lfctt»*jKLfct> 
©#0 2T-;fctK M^x^#6 0x^#&|J|tf»!f$ 

T*t57y- F#x^«#m^»rtsw±<D £ 77 

5IP6 a(C#A£*U tfSx^* 6 <Dx-t£^* filler) 

*tc«koT7/- F»«rx««S»SJaX^ >y * 1 

3H£ft5o so 
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[0 0 3 5] cntc«LT03(C^L.ftTy— F^pSfX 
1 %1Sl!)£^Ttfgi#>:7° 1 \ \,ZX.r>X~F y- 

1 (cry - FBEtfX^^iltyctBJg^-eSo 
[0 0 3 6] C€>4:?{C77— FtfXlCjtfiBILT^-ftrT 
577- FSWX<DSi£»ti: 4: -r> T« Jlx-*£ ^ ^6fc 
tfJ'T'l 1 £«£v>3-ti\ x^*#&IJicD8l^T?^-;S^ 
/J>J®«©t#»C(4«^>y 1 l*tatT7/-Ft 
tfX^SJgfttcjgSmffeX * >y * 2 iCtf Jl£-tJ\ —75. 

*i©7/- FP*rx*^m*ns^c(4*^>'^ p 1 

7JX?:?|®S*50f, 1 1 t UT/h?5ft»c 

^Silfi^X'xAcD/J^t^ffitSfb. $e.tca^r^l± 

^Hsct^T'tSo &tcmm#^-7 \ 1 ttf^oc-tf ^ 

^ 6cO^J^«riJitgS5 b*i^tiSgiiMtc*-^#n^ Fa 

amwa&x* -y * 1 <Dm^s*(cjs^«fc < ig^-r 
[0037] mznmmmh\,x, mmtf>7i 1 ic® 

[0 0 3 8] mm#>7 1 1 (4— J&H]itte)SAj£cDs}S 

^kc*^ ■o*D7 , y-F^*rxtt(±j«^fb^-ti:. 

- FSWXtf^fi«r^^5 c t*^€§ 0 
[0 0 3 9] Wmtf>7l I £. LT> CcDISJlBtgjgrBI^ 
S4>>y^r(ffi^«Ci:lc«J;»3. 77- FSfjEfXMa^Bf 
^««±^ f: * c fc^P {4 7 y — FSfTJTX ten 
^•^S^M^ti^x-tf^^e^P,*^^! 1 Ic^JO 

ffimxy? i i ^6»©i>taifi{c4:oT7y- KSf ^arxo 
[0040] -73, 7y-F»wx<7)gii«^m^?7it«* 

1 ltO[llK3l*(4^^{iHlTLT^-tf)iy:m»{4igi^U. 
ttt> -d TtiJixHf ^ ^ 6 CDx-<f ^ i5r^imic 4: o T T' ^ — 

F#f7?x^®5i?nr^«^x^^<7 i tcwu^tx^ 

i^tSRU (f^^T'l 1 C4«ii5|6*»c(4f?ih-r^.o 
[0 0 4 1] LfctfoT. 77- FmXZ<DffiM.cr)W<t 

-x{ctf^ci:A^piegi:*o. 77- pmrt^commw. 

Oft**«ftK 4 §77- F^XOflBR«M»it-r «K 



(5) 
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[oo4 2] wi3mm&miz. mnmm^^9-L.(Dmm 

i {cry-F«rxt raffia* v-Yrtx&mxtztctb 
- Kj!fx*o«taicffV'»*y - F*x.of A« tiffins 

co 043] fmmte'>x7-j*K±imfre>fQfi$ 1 1 t* 
fflxwmmtfffli&Ltcmc&fm 1 2i?jg»r#7*^ 

#x Ty-H^XA^flE7j<^^^^2A^P>^SHfiX^ 

foifcfcUS UT n > y u >y -y- 4 e> v — F XxcoffiM 

[0 0 4 4] (^fii'XfAfDgi^tfeV^T, iSffi 
7/- F#X0y&m*r £<D7V- P*T;ttfx« 



[0 0 4 5] $6{cWm^->X'ri a ,0|ai!)^^^v 

71 i frtE>e>'Pm<D7s— FmjJxic&r>T&m-e-^z> 

[0 0 4 6] fcfc. 7/- FSMfXtfftSfc&aj-r^ 

taiaw- 1 3 *ms& 5 btcftttfeftt. tv- HSt*r^«t 
miiTs-Yxx&i&mfrztimmmxzv? i -^cdt- 

[EfflOS**S4IS] 

[@i] ^fgdnosg i nss»^t»Bj-r^^3i4««fe^x 

[02] (B|i:<a3ES^y , ^ji:^F07'y-K^7?^CDgS 

[@3] i^c<«^>y^i!)^f<Dry-KSW^coM 
[04] ^3Hss^<DSijffli^i' = >^^-h-e^, 

So 

[ft^t©!^] 

1 mnmmzfv? 

2 ft&.7m*>? 

4 3>:/U>y-9- 

5 a, 5 b. 5c SSSS 

6 tUlx-tf** 

i r mm#>7 



6r ^ 



[01] 



I — 3<j-^3-*^ 
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[0 2] 



XtKBWBt 




<6) 



¥fffl2 002-3 528 2 5 



[03] 




[0 4] 







ON 


OFF 




OFF 


ON 


ON 




OFF 













tl t2 



&m t 



